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Descrlpti n 

The invention relates to a method and a device 
for applying a m etiological scale to a substrate which 
is provided on a coordinate positioning machine (e.g. 
a coordinate measuring machine or machine tool). 
More particularly, it relates to applying a metrologicat 
scale which is in the form of a tape e.g. as shown in 
WO 88/00331 and WO 88/00332) to such a machine. 
Typically, the coordinate positioning machine will 
have at least two parts movable relative to each other 
along an axis; the scale is affixed to one of the parts, 
and used in conjunction with a read head (attached to 
the other of the parts) to measure the relative move* 
ment of the two parts. The read head projects light 
onto the scale, and, from the light passed on by the 
scale determines the magnitude of relative move- 
ment of the two members along the said axis. 

In order to obtain high accuracy measurements of 
the relative movement of the two parts, it is desirable 
to apply the tape to one of the parts so that it retains 
a precise pre-determined alignment with the read 
head along the entire extent of movement of the read 
head. Any misalignment of the tape relative to the 
path of the read head will inevitably result in reduced 
accuracy measurement readings Methods and appa- 
ratus for applying tape to a substrate are known in 
other fields, e.g. U.S. 4,259,144. The present inven- 
tion attempts to overcome the difficulty of misalign- 
ment of a tape scale in a coordinate positioning ma- 
chine by providing a method and apparatus of apply- 
ing a tape to a substrate according to the appended 
claims. 

Examples of the invention will be described with 
reference to the accompanying drawings wherein: 
Fig. 1 is an isometric view of a first embodiment 
of a device according to the present invention, 
Fig. 2 is a plan view showing the device In Fig 1 
mounted on a co-ordinate measuring machine or 
machine tool, 

Fig. 3 is a horizontal section on the line Ill-Ill in 
Fig. 1, 

Fig. 4 is a horizontal section on the line IV-IV in 
Fig. 1, 

Fig. 5 shows part of a tape scale which is to be 
applied to the machine, 

Fig. 6 and 7 are isometric views showing the pos- 
itioning of the scale in the device prior to applying 
it to the machine, 

Fig. 8 is an enlarged view of part of Fig. 7, 
Fig 9 is an isometric view of second, and prefer- 
red, embodiment of a device according to the 
present invention, 

Fig 10 is a section on the line X-X in Fig 9, 
Fig 11 is a section on the line XI-XI in Fig 9, and 
Fig 12 is an isometric view showing the applica- 
tion of a scale to a substrate using the device of 
Figs 9 to 11. 



Referring firstly to Fig. 2 there is shown a portion 
of a co-ordinate measuring machine or machine tool, 
comprising a relatively fixed part 50 having a guide- 
way 52 along which a movable part 54 is slideable. 

5 (The guideway thus defines the axis of relative move- 
ment of the two members). For example, the movable 
part 54 may be a carriage or gantry of the machine, 
while the relatively fixed part 50 may be the bed of 
the machine or another carriage or gantry. It is corn- 
to mon in such machines to provide a periodically 
marked metrological scale 26 on the fixed part 50 
(which thus provides a substrate for supporting the 
scale), and a readhead on the movable part 54, so as 
to measure the relative position of the two parts. The 

15 inverse arrangement, with the scale on a movable 
part (which would then provide the substrate) and the 
readhead on a relatively fixed part, is also quite com- 
mon, and the present invention is equally applicable 
to such an arrangement 

20 The plane in which the substrate lies (and thus in 

which the scale is supported) may be defined as the 
x-y plane; the x-axis extends in the direction of the 
length of the scale (which is ideally parallel to the 
guideway 52), and the y-axis in the direction of exten- 

25 sion of the lines on the scale. A z-axis is defined as 
extending parallel to the surface normal of the x-y 
plane. This notation will be adhered to in all examples 
shown in the present application. 

Our International Patent Specifications Nos. WO 

30 88/00331 and WO 88/00332 show examples of such 
scales and readheads, in which the scale is in the 
form of a flexible tape. Such a tape may have a self- 
adhesive backing, provided by a layer of pressure- 
sensitive adhesive, to enable it to be affixed to the 

35 machine. The self-adhesive layer can be protected by 
a backing strip, which the user has to peel off. He then 
has to affix the tape to the fixed part 50 of the ma- 
chine in such a manner as to be exactly parallel to the 
guideway 52. For short lengths of tape scale, it is fea- 

40 sibte to align the scale with the guideway by placing 
it along a straightedge which is temporarily fixed to 
the machine. However, for longer lengths of scale t his 
is more difficult, and so the applicator described be- 
low is used instead. 

45 As seen in Figs. 1 and 2, the applicator has a 

mounting body 10 and a trailing carriage 12. When it 
is desired to affix a tape scale 26 to the machine, the 
mounting body 10 of the applicator is secured to the 
movable part 54 of the machine by mounting screws 

so 16 through slots 14, in place of the readhead which 
is usually positioned on the movable part 54. The 
mounting body 10 has a thickness which is designed 
to ensure the tape 26 is laid at the correct distance 
from the guideway 52 to suit the dimensions of the 

55 readhead to be employed. 

The carriage 12 of the applicator is mounted to 
the mounting body 10 by a two-way pivotal joint, piv- 
otable to a limited extent about both a horizontal axis 
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and a vertical axis. As seen in Figs. 3 and 4, the hor- 
izontal pivoting axis is provided by a pin 18, upon 
which the carriage 12 is jour nailed. The pin 18 pro- 
jects laterally from the carriage 12 for a reason which 
will be described later. A compression spring 20 (Fig. 5 
2) acts between an upper part 22 of the carriage 12 
and a corresponding lug 23 of the mounting body 10, 
so as to bias an end 24 of the carriage 1 2 downwards, 
pivoting about the pin 18. 

The vertical pivoting axis of the pivotal joint be- 10 
tween the carriage 12 and the mounting body 10 is 
provided by a vertical pin 27 which is secured in an 
upstanding position on the pin 18. The pin 27 is re- 
ceived in a channel 28 in the mounting body 10, as 
shown in Fig. 3. A locking plate 30 traps the pin 27 in 15 
the channel 28, and has a locking screw 32 which, if 
tightened, causes the locking plate 30 to grip the pin 
27 in the channel 28 so as to prevent relative rotation 
about the vertical axis of the pin 27. If the screw 32 
slackened, however, then the carriage 12 can rotate 20 
to a limited extent about the vertical axis of the pin 27. 
Desirably, the locking plate 30 is provided with a ten- 
sioning device (not shown) which holds it to the 
mounting body 10 with a predetermined tension when 
the screw 32 is slackened. This predetermined ten- 25 
sion should be enough to hold the pin 27 in the chan- 
nel 28 firmly, but not so firmly as to restrict its rotation. 

The direction of movement of the movable part 
54 of the machine is indicated by an arrow 34 in Fig. 
1 . It will be seen that, relative to this movement, the 30 
pivotal joint allows the carriage 12 to pitch (i.e. pivot 
about the horizontal axis of the pin 18), under the bias 
of the spring 20. It also allows it to yaw (i.e. pivot about 
the vertical axis of the pin 27) when the screw 32 is 
slackened. 35 

The end 24 of the carriage 12 has a castor wheel 
36 mounted for rotation on a transverse horizontal 
axis. This wheel has a knife-edge bearing, so that it 
is free to wobble about the longitudinal axis of the car- 
riage, as indicated by arrow 38. The wheel 36, in use, 40 
bears down on the tape 26 so as to adhere it to the 
fixed part 24 of the machine. It does so under the bias 
of the spring 20 as the carriage 12 pitches about the 
pin 18. It will be noted that this bias is not reliant on 
gravity, so the applicator can be used in any orienta- 45 
tion, e.g. if the scale is to be fixed to a vertical surface 
or to the underside of the f ixed part 50. The wobbling 
of the wheel 36 accommodates any roll error in the 
mounting of the body 1 0 to the movable part 1 8 of the 
machine, ensuring that the wheel 36 bears with even 50 
pressure across the width of the tape 26 even if the 
mounting of the body 10 is not quite vertical. Of 
course, it will b appreciated that this effect could be 
achieved in other ways instead of allowing the wheel 
36 to wobble. For example, the pivotal joint between 55 
the carriage 12 and the body 10 could be given a third 
pivoting axis, making a true universal joint, so as to 
allow the carriage 12 to roll relative to the body 10 as 



well as to pitch and to yaw. 

The method of use of the applicator to affix a tape 
scale 26 to the fixed part 50 of the machine will now 
be described. 

The first step is to mount the applicator to the 
movable part 54 of the machine, in the place of the 
readhead, and prepare it for use. It may well be that 
the mounting to the machine will be subject to yaw er- 
rors which would interfere with the feeding of the tape 
through the applicator and result in a scale which is 
not accurately parallel to the guideway 52. To prepare 
the applicator, therefore, the movable part 54 is 
moved to the start of the guideway 52. The locking 
screw 22 is slackened so as to allow the carriage to 
yaw relative to the mounting body 10. The movable 
part 54 is then driven along the guideway 52 in the 
direction of the arrow 34 for a distance, sufficient for 
a castoring effect to take place whereby the carriage 
12 is automatically lined up parallel to the guideway 
52, free from yaw errors. This effect occurs because 
both the vertical pivot pin 27 and the trailing castor 
wheel 36 lie oh the longitudinal axis of the carriage 
12. Of course, while this is taking place the spring 20 
is causing the carriage 12 to pitch about the horizon- 
tal pin 18 so that the wheel 36 is biased against the 
surface of the fixed part 50. 

Once the carriage 12 is aligned parallel to the 
guideway 52 by this movement, the locking screw 32 
is tightened to fix the carriage in this orientation rel- 
ative to the mounting body 10 and the movable part 
54. It will be noted that the locking screw 32 is on the 
body 10 not the carriage 12, so it is easy to do this 
without disturbing the orientation of the carriage 12. 

Next the movable part 54 of the machine (with 
the aligned applicator carriage 12) is returned to the 
start of the guideway 52. The tape scale 26 is now 
prepared and secured to the fixed part of the ma- 
chine, as follows. 

First of all, the user cuts an appropriate length of 
the tape scale, complete with its self-adhesive layer 
and its backing strip. Then, as shown in Fig. 5, he pre- 
pares one end 26A of the tape by peeling back a short 
distance of the backing strip 40, folding it back upon 
itself at 45°. This prepared end 26A of the tape scale 
26 is now fed through a guide channel 42 in an end 
44 of the carriage 12 (opposite the wheel 36), the 
tape being fed over a guide pin 46, through the guide 
channel 42, and under the carriage 12 and the wheel 
26, as shown in Fig. 6. (The guide pin 46 is removable 
to facBitate feeding in of the tape 26, and its subse- 
quent removal). The exposed adhesive layer is used 
to adhere the end 26A to the fixed part 50 of the ma- 
chine in this position, being pressed into place by the 
wheel 36 under the bias of the spring 20. The loose 
end of the backing strip 40 is then wrapped around 
the laterally projecting end of the pin 18 as shown in 
more detail in Figs. 7 and 8, and is temporarily se- 
cured to the fixed part of the machine, e.g. with sticky 
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tap .The remainder of the tape scale 26 is laid down 
along the fixed part 50 in approximately the desired 
position. 

The machine is then operated to traverse the 
movable part 54 along the guideway 52. As this hap- 
pens, the length of tape scale automatically feeds 
through the guide channel 42, and the backing strip 
40 is peeled off and passes round the pin 18. The 
wheel 36 immediately presses the scale down into 
position on the fixed part 50, securing it by means of 
its self-adhesive layer. Because this action is caused 
by the travel of the movable part 54 along the ma- 
chine guideway 52, it follows that the tape scale will 
automatically be laid exactly parallel to the guideway 
52 as required. Moreover the feeding of the tape 
through the guide channel 42 and under the carriage 
12 is likewise parallel to the guideway 52 because of 
the previous setting up of the carriage 12. 

A preferred embodiment of the present invention 
will now be described with reference to Figs 9 to 12. 
In this embodiment a tape scale is applied to a sub- 
strate provided by a relatively fixed machine part 150. 
A relatively movable machine part 154 provides a 
mounting for a read head (not shown) and moves on 
a guideway 152. 

Referring now to Figs 9 to 11, a tape scale appli- 
cator 100, comprises a mounting body 110 which has 
a form substantially identical to that of a read head. 

Specifically, the mounting body 110 has a sub- 
stantially cubic form, and is provided with a pair of 
ears 112 having slots 114 which receive mounting 
screws 116 for connecting the mounting body 110 to 
a mounting bracket 153 for a read head provided on 
the relatively movable part 154. The applicator 100 
has a guide channel 142 provided in the face of the 
mounting body adjacent the relatively fixed part 150, 
through which a scale passes when it is being applied 
to the relatively fixed part 150. The direction in which 
the guide channel 142 extends thus defines the x- 
axis. When the mounting body 110 is correctly 
aligned, the guide channel 142 extends parallel to the 
guideway 152 which supports the relatively movable 
part 154 (this ensures that the x-axis and the guide- 
way will be parallel). A wheel 136 is provided inside 
the mounting body 110, and lies in the guide channel 
142; the wheel 136 has Its axis of rotation perpendic- 
ular to the direction of extension of the guide channel 
142. The wheel 136 is attached to a bar 162 which piv- 
ots about a fulcrum 160, and a spring 164 biases the 
wheel 136 toward the relatively fixed part 150. A re- 
sPient lever 166 extends from the end of the arm 162 
remote from the wheel 1 36, and provides a means for 
pivoting the wheel 136 about fulcrum 160 from out- 
side of the mounting body 110. The lever 166 and an 
L shaped slot 168 (in which the free end of the lever 
is guided) provide a detent. 

A second guiding channel 170 extends in the y di- 
rection, in the face of the mounting body 110 adjacent 



the relativ ly fixed part 150. The second guide chan- 
nel 170 communicates between the guide channel 
142 and the exterior of the mounting body 110. 

A pair of lugs 172 and 174 are provided either 
5 side of guide channel 170. The lug 174 is movable in 
the 2 direction by virtue of its connection to a bar 176 
which pivots about fulcrum 160. The movable lug 174 
is biassed toward the relatively fixed part 150 by a 
spring 178. A lever 180 connected to the bar 176 ex- 
10 tends outside of the mounting body 110, and in an L 
shaped slot 1 82 to provide a detent. 

Aroller 118 extends from the mounting body, and 
adjacent the mouth of channel 1 70; its function is de- 
scribed later. 

15 The use of the mounting body 110 to affix a tape 

scale 126 to the substrate provided by relatively mov- 
able part 150 will now be described with reference to 
Fig 12. The alignment of the mounting body 11 0 is ad- 
justed until the guide channel 142 (effectively defin- 

20 ing the x-direction) extends parallel to the guideway 
152. Typically, a mechanism is provided on the rela- 
tively moveable part 154 to adjust the alignment of 
the mounting bracket 153 (and thus the alignment of 
the applictor 100) relative to the guideway 152. Alter- 

25 natively, the alignment of the applicator may be ad- 
justed relative to the mounting bracket 153 by 
spacers or washers. 

The tape scale 126 is then passed through the 
guide channel 142. The end of the tape scale 126A 

30 adjacent movable lug 1 74 is removed from its backing 
strip 140, and movable lug 174 is raised by pressing 
lever 180. The backing strip is then pulled underneath 
the raised movable lug 174 until it rests in the second 
guide channel 170. The backing strip 140 is then 

35 passed around guide roller 118, and the free end 
140A of backing strip 140 is taped to the surface of 
the relatively fixed part 150 so that the part of the 
backing strip 140 extending from the roller 118 to the 
free end 140A lies parallel to the scale 126. Movable 

40 lug 174 is then lowered toward the surface of the rel- 
atively fixed part 150, as is the wheel 136 (which as 
a result presses the scale 126 against the surface of 
the relatively fixed part 150). The entire mounting 
body 110 is then moved in the direction of arrow 134; 

45 the guide channel 140 thus automatically aligns the 
scale 126 relative to the relatively fixed part 150, the 
backing strip 140 is automatically removed, and the 
scale is affixed onto the relatively fixed part 150 by 
the action of the wheel 1 36 pressing on the scale 126. 

so It is possible, if desired, to provide a modified, 

more simple applicator based upon applicator 100. 
This simplified version simply has just a guiding chan- 
nel. The backing strip of the tape scale is removed 
(manually) as the tape is f d into the guiding channel. 

55 The tape scale emerging from the guiding channel is 
then firmly affixed to the substrate by hand. This 
modified applicator has the advantage of being 
cheaper, but has the disadvantage that manual re- 
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movaf of the backing strip, and affixing of the scale, 
as the scale passes into and out of the channel re- 
spectively, are required. 

If desired, the applicators described above can 
be fixed permanently or temporarily to the moveable 5 
part of the machine at a position other than the 
mounting for the read head. However, it is preferred 
to attach the applicator temporarily in place of the 
read head, as described, since this helps to ensure 
correct alignment of the scale with the read head. 10 



Claims 

1. A method of applying a metrological scale 15 
(26.126) to a coordinate positioning machine, the 
machine having two members (50,150;54,154) 
movable relative to each other along a first axis, 

one of the members providing a substrate to 
which the scale (26; 1 26) is to be permanently af- 20 
fixed, and the other of the members providing a 
mounting for retaining a read head in register with 
the scale when supported by the substrate, the 
scale being in the form of a tape and being pro- 
vided with periodic graduations which can be 25 
read by the read head to measure the relative 
position of the two members, the method com- 
prising the steps of: 

mounting an applicator to said other mem- 
ber for aligning the scale (26;126) relative to the 30 
substrate; 

passing the scale through the applicator 
and moving the two members relative to each 
other, thereby to align the scale (26;126) along 
the extent of the relative movement; and 35 

permanently affixing the aligned part of 
the scale to the substrate. 

2. A method according to claim 1 wherein the appli- 
cator is mounted to said ot her member by attach- 40 
ing it to said mounting for retaining the read head. 

3. A method according to claim 1 or claim 2 wherein 
the applicator has a guiding channel (42;142) for 
aligning the scale (26;126) t the method further 45 
comprising the step of aligning the guiding chan- 
nel (42; 1 42) parallel to the first axis prior to pass- 
ing the scale (42;142) through the applicator. 

4. A method according to claim 1 . claim 2 or claim 50 
3 wherein the tape scale (26; 126) is self adhesive 

and is provided with a backing strip (40;140), the 
method further comprising the step of removing 
the backing strip (40; 1 40) from the seal (26; 1 26) 
prior to affixing the scale (26;126) to the sub- 55 
strate. 

5. A method according to claim 4 wherein the back- 



ing strip (40;140) is removed after alignment of 
the scale (26;126). 

6. An apparatus for applying a metrological tape 
scale (26; 126) to a substrate on a coordinate pos- 
itioning machine, and for reading said scale, the 
machine having a first member (50; 150) provid- 
ing the substrate, and a second member 
(54;154), the first and second members being rel- 
atively movable along an axis, the apparatus 
comprising: 

a read head for reading the scale, having 
means for mounting the read head to a mounting 
on said second member, for retaining the read 
head in register with the substrate; 

an applicator (10,12;100) for aligning the 
scale (26; 126) on the substrate; and 

means (14,16;114,116) for mounting the 
applicator interchangeably to said mounting on 
the second member, in place of the read head. 

7. Apparatus according to claim 6, including means 
for adjusting the alignment of the applicator rela- 
tive to the second member. 

8. An apparatus according to claim 6 or claim 7 
wherein the applicator includes means 
(136,160,162,164) for pressing the scale 
(26;126) onto the substrate. 

9. An apparatus according to claim 8 wherein the 
means (136,160,162,164) for pressing the scale 
(26; 126) comprises a spring-biassed wheel 
(136). 

10. An apparatus according to any one of claims 6 to 

9 wherein the applicator has means (118) for au- 
tomatically removing a backing strip (146) from 
the tape scale (26; 126). 

11. An apparatus according to any one of claims 6 to 

10 having means (118;70) for automatically re- 
moving the backing strip (140) from the scale 
(26;126) when the scale (26;126) is aligned. 



Patentansp ruche 

1. Verfahren zum Anbringen einer Meftskala (26, 
126) an einer Koordinaten-Positioniermaschine, 
welche Maschine zwei relativ zueinander Idngs 
einer ersten Achse bewegbare Giieder (50, 150; 
54, 154) besitzt. wobei eines der Giieder eine Un- 
terlag ergibt, an der die Skala (26; 126) perma- 
nent zu befestigen ist, und das andere Glied eine 
Befestigung zum Halten eines Lesekopfes in 
Ausrichtung mitder Skala schafft, wenn diese an 
der Unterlage gehalten ist, die Skala in Form ei- 
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nes Bandes vorhanden und mit periodischen Ein- 

teilungen v rsehen ist, die durch den Lesekopf 

gelesen werden kdnnen, um die relative Position 

der beiden Glieder zu messen, wobei das Verfah- 

ren die folgenden Schritte umfaftt 5 

es wird eine Anbringvorhchtung an dem anderen 

Glied angebracht, um die Skala (26; 126) relativ 

zu der Unterlage auszurichten; 

die Skala wird durch die Anbringvorrichtung hin- 

durchgefuhrt und die beiden Glieder werden re- 10 

lattv zueinander bewegt, um dadurch die Skala 

(26; 126) in Erstreckungsrichtung der Relativbe- 

wegung auszurichten; und 

der ausgerichtete Teil der Skala wird permanent 

an der Unterlage befestigt is 

2. Verfahren nach Anspruch 1, bei dem die 
Anbringvorrichtung an dem anderen Glied da- 
durch angebracht wird, da& sie an der Halterung 
fur den Lesekopf angebracht wird. 20 



kopfes an der Befestigung an dem zw iten Glied. 

7. Vorrichtung nach Anspruch 6 mit Mittel zum Ein- 
stellen der Ausrichtung der Anbringvorrichtung 
relativ zu dem zweiten Glied. 

8. Vorrichtung nach Anspruch 6 oder 7, bei der die 
Anbringvorrichtung Mittel (136, 160, 162, 164) 
zum Andrucken der Skala (26; 126) an die Unter- 
lage enthalt. 

9. Vorrichtung nach Anspruch 8, bei der das Mittel 
(136, 160, 162, 164) zum Andrucken der Skala 
(26; 1 26) eine federvorgespannte Rolle (1 36) um- 
fafit 

10. Vorrichtung nach einem der Anspruche 6 bis 9, 
bei der die Anbringvorrichtung Mittel (118) besitzt 
zum automatischen Abziehen eines Schutzstrei- 
fens (146) von dem Skalenband (26; 126). 



3. Verfahren nach Anspruch 1 oder 2, bei dem die 
Anbringvorrichtung ein Fuhrungsprofil (42; 142) 
zum Ausrichten der Skala (26; 126) besitzt, und 

das Verfahren welter den Schritt umfa&t, dad das 25 
FOhrungsprof il (42, 142) parallel zur ersten Ach- 
se ausgerichtet wird, bevor die Skala (26; 126) 
durch die Anbringvorrichtung hindurchgeleitet 
wird. 

30 

4. Verfahren nach Anspruch 1, 2 oder 3, bei dem 
das Skalenband (26; 126) selbstklebend und mit 
einem Schutzstreifen (40; 140) versehen ist, und 
das Verfahren weiter den Schritt umfafit, da& der 
Schutzstreifen (40; 140) von der Skala (26; 126) 38 
vor dem Befestigen der Skala (26; 126) an der 
Unterlage abgezogen wird. 

5. Verfahren nach Anspruch 4, bei dem der Schutz- 
streifen (40; 140) nach dem Ausrichten der Skala 40 
(26; 126) abgezogen wird. 

6. Vorrichtung zum Anbringen eines Me&skalen- 
bandes (26; 126) an einer Unterlage an einer Ko- 
ordinaten-Positioniermaschine und zum Ablesen 45 
der Skala, wobei die Maschine ein erstes, die Un- 
terlage schaffendes Glied (50; 160) und ein zwei- 

tes Glied (54; 154) besitzt, welches erste und 
zweite Glied gegeneinander ISngs einer Achse 
bewegbar sind, und die Vorrichtung umfafct so 
einen Lesekopf zum Lesen der Skala, mit Mittel n 
zum Anbringen des Lesekopfes an einer Befesti- 
gung an dem zweiten Glied zum Halten des Le- 
sekopfes in Ausrichtstellung mit der Unterlage; 
eine Anbringvorrichtung (10, 12; 100) zum Aus- 55 
richten der Skala (26; 126) an der Unterlage; und 
Mittel (14, 16; 114, 116) zum austauschbaren Be- 
festigen der Anbringvorrichtung statt des Lese- 



11. Vorrichtung nach einem der Anspruche 6 bis 10 
mit Mittel (118; 70) zum automatischen Abziehen 
des Schutzstreifens (140) von der Skala (26; 
126), wenn die Skala (26; 126) ausgerichtet ist. 



Revendicatlons 

1. Procede pour appliquer une echelle metrologique 
(26, 126) d une machine d positionner les coor- 
donnees, la machine presentant deux organes 
(50, 150; 54, 154) mobiles Tun par rapport & I'au- 
tre le long d'un premier axe, un des organes cons- 
tituent un substrat auquel I'echelle (26; 126) doit 
etre f ixee de maniere permanente, et I'autre des 
organes constituant un support prevu pour main- 
tenir une tete de lecture au niveau de l/echelle 
lorsqu'elle est supportee par le substrat, I'echelle 
se presentant sous forme d'une bande et etant 
pourvue de graduations periodiques qui peuvent 
etre lues par la tete de lecture pour mesurer la po- 
sition relative des deux organes, le procede etant 
caracterise en ce qu'il com pre nd les etapes 
consistant k: 

fixer un applicateur h Tautre dit organe 
pour aligner I'echelle (26; 126) par rapport au 
substrat 

faire passer I'echelle dans I'applicateur et 
deplacer les deux organes I'un par rapport & I'au- 
tre, en alignant ainsi I'echelle (26; 126) surta tra- 
jectoire du deplacement relatif; et 

f beer de maniere permanente la partie all- 
gnee de I'echelle au substrat 

2. Procede sefon la revendication 1, caracterise en 
ce que I'applicateur est fixe audit autre organe en 
rattachant audit support prevu pour maintenir la 
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tete de lecture. 

3. Precede seton la revendication 1 ou la revendica- 
tion 2, caracteris6 en ce que I'applicateur 
comporte un canal de guldage (42; 142) prevu 5 
pour aligner I'echelle (26; 126), le procede 
comprenant, en outre, I'etape consistant a aligner 

le canal de guidage (42; 142) en parallefe avec le 
premier axe avant de faire passer i'echelle (42; 
142) dans I'applicateur. 10 

4. Procede selon les revendications 1, 2 ou 3, ca- 
racterise en ce que I'echelle formant bande (26; 
126) est auto-col la nte et est pourvue d'une patte 

de protection (40; 140), le procede comprenant, 15 
en outre, I'etape consistant a retirer la patte de 
protection (40; 140) de I'echelle (26; 126) avant 
de fixer I'echelle (26; 126) au substrat 

5. ProcSde selon la revendication 4, caracterise en 20 
ce que la patte de protection (40; 140) est retiree, 

une fois I'echelle alignee (26; 126). 

6. Appareit pour appiiquer une echelle mdtrofogique 
formant bande (26; 126) d un substrat sur une 25 
machine d positionner les coordonnees, et pour 

lire ladite echelle, la machine comportant un pre* 
mier organe (50;1 50) constituant le substrat et un 
deuxieme organe (54; 154), les premier et 
deuxieme organes etant relativement mobiles le 30 
long d'un axe, caractense en ce qu'il comprend: 

une tete de lecture pour lire I'echelle, 
comportant des moyens pour fixer la tete de lec- 
ture d un support sur ledit deuxieme organe, pour 
maintenir ta tete de lecture au niveau du substrat; 35 

un applicateur (10, 12; 100) pour aligner 
I'echelle (26; 126) sur le substrat; et 

des moyens (14, 16; 114, 116) pour fixer 
I'applicateur audit support sur le deuxieme orga- 
ne, & la place de la tete de lecture, de maniere d 40 
pouvoir changer I'applicateur. 

7. Appareil selon la revendication 6 t caractense en 
ce qu'fl comprend des moyens pour regler I'ali- 
gnement de I'applicateur par rapport au deuxie- 45 
me organe. 

8. Appareil selon la revendication 6 ou la revendica- 
tion 7, caracterise en ce que I'applicateur 
comprend des moyens (136, 160, 162, 164) pour so 
exercer une pression sur I'echelle (26; 126) et 
I'appuyer sur le substrat. 

9. Appareil selon la revendication 8, caracterise en 

ce que le moyen (136. 160, 162, 164) prevu pour 55 
exercer une pression sur Techelle (26; 126) 
comprend une roue pressee par un ressort(136). 



10. AppareB selon Tune quelconque des revendica- 
tions 6 & 9, caracterise en ce que I'applicateur 
comporte d s moyens (1 1 8) pour retirer automa- 
tiquement une patte de protection (146) de 
I'echelle formant bande (26; 126). 

11. AppareB selon Tune quelconque des revendica- 
tions 6 6 10, comportant des moyens (118; 70) 
pour retirer automatiquement la patte de protec- 
tion (140) de I'echelle (26; 126) une fois I'echelle 
(26; 126) alignee. 



7 




9 



EP 0 388 453 B1 




10 




11 



